Heparin cofactor II: cDNA sequence, chromosome localization, restriction fragment length polymorphism, and expression in Escherichia coli.
Heparin cofactor II (HCII) is an inhibitor of thrombin in plasma that is activated by dermatan sulfate or heparin. An apparently full-length cDNA for HCII was isolated from a human liver lambda gt11 cDNA library. The cDNA consisted of 2215 base pairs (bp), including an open-reading frame of 1525 bp, a stop codon, a 3'-noncoding region of 654 bp, and a poly(A) tail. The deduced amino acid sequence contained a signal peptide of 19 amino acid residues and a mature protein of 480 amino acids. The sequence of HCII demonstrated homology with antithrombin III and other members of the alpha 1-antitrypsin superfamily. Blot hybridization of an HCII probe to DNA isolated from sorted human chromosomes indicated that the HCII gene is located on chromosome 22. Twenty human leukocyte DNA samples were digested with EcoRI, PstI, HindIII, KpnI, or BamHI, and Southern blots of the digests were probed with HCII cDNA fragments. A restriction fragment length polymorphism was identified with BamHI. A slightly truncated form of the cDNA, coding for Met-Ala instead of the N-terminal 18 amino acids of mature HCII, was cloned into the vector pKK233-2 and expressed in Escherichia coli. The resultant protein of apparent molecular weight 54,000 was identified on an immunoblot with 125I-labeled anti-HCII antibodies. The recombinant HCII formed a complex with 125I-thrombin in a reaction that required the presence of heparin or dermatan sulfate.